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1-^^^^ ^^^1^ TflojE ^A^tij-i^o] 711^1 £]c>1 ^Cf. tiVS^l ^<^] 

^^^-^ ^<^1 ^Bl^ 

^ ^Sl: 711 olM^^ ^^^tt ^. ^AltVtl-. A>;5l>oz]- o.^ ^l-7l 

^Es. TflolH ^sl^f^o] ^ ^^^o] <a<Hu|-;^l ^o> ONO^^ -¥-^1 ^^>7> 
S. 2c 
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1:^^^^ ^]S.^ ^^1^ TflolE ^^^wj-i^ {Method of forming gate of non-volatile 
memory device} 

S. la^ S. Ib^ f^2fl 1:^^^^ i^lS-Sl ^^1^ aflo]^ 

^^^^ SAltV ii^^^o]x^, 

S. 2a vfl^l £ 2c^ ^ ^^S] <a ^Al«5^1o|l ^tb ^J-^IS^ TflolE 

/ 

H 4a ^ £ 4b^ #efl (1) ^ ^ ^^<^1 ^«fl z^-z^- 1-^^^^ n^S.^ 

£ 5a ^ :£ 5b^ #Hfl (1) ^ ^ ^^<^1 z^-z^- ^1^^ Ir^^-^^ xii]s.5^ 

:^^lo] vfl^^^ S-A^^ t^Bl-ia I12flS*olt:f. 

100 : «>S.^1 7l:& 102 : 

104 : ^el^f' 104a : >\]'=>]B. 
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106 : ONO^ 108 : ^12 ^el^# 

110 : ^S^AVojcf^ 115 : TflojE 

<i2> ^ oVS^l ^^1^ ^1^1}-'^ oil ^-^S, :a.i=l- 'S-^Hl^l-Tfl^ Irfl^'^^ ^S. 

<13> tiVS.^1 ^]3LB\ ^^1^ DiJAMC dynamic random access memory) ^ SRAM(static random 

access memory)4 ^«^1 ^m^l ^^l" i^-ll^l^^* ii<H«lsl^ ^^^^(volatile)<^l^ 

A-1 ci]oiE-i5!i <a-#^oi RAM ^^m^zf, tiioiE-11- <a^^>^ ^ -s-^s -B-^m ^ 

^^1^ c-llolE-121 ROMCread only memory) ;^1#-^S. 3.7\] ^ ^i^. 

<14> ^]3.^ ^^1^ -¥-7lt]:^ EEPROMCelectrically 

erasable and programmable ROM)^!- :^o] ^7l^o.^ cll^^l^lsl «a.#^ol #2flAl 
v^S.^<^] tflt!: T^-S-7> ^JL 9X^. o]^ v^s.^ ^el^ 71^ ^ 

^] 7fl^m# ^«l^r>^ TflolH ^2:1: ^J-^tf. 7\MB. 

^ ^^<H1 ^^^^ Tflols* i^tlrcl-. o] ^2:1- #HflAl oflS-Bl ^Sl 

SSZL^^ :BEil«?l ^<^1 ^11^ ^^VCchannel hot electron)!- ^^^^1?1 ^7] ^^V» 
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<^1, ^3.^ Tflol^ ^ofl Jl^-a-* ^^5^17^ #5.^ Tfl 

oimofl ;^>^>» ^ ^^]^. 

<i6> ^^^^ #5.^ Tflc^is ifl<Hi ^i^^ ^^>» ^^^>^ *v^. -i-^ 

<17> ^ES. TflolM^ iHlolE^o^ SSH^ ^ iilTlAl 71:^ ^;^>1-^ SS.^ Tfl^lHS. 

o]^X\7]7]^^ ^7] Tflolm xflfil ^^m* 7l^0.s. oi:g.Alfl7l ^<a-<^l «?! 

7^5]^ ^^71 ^€:V<^ 1-51^51^3!)- ^e^AH^7> ^^^} 

^S. ^ POCI3 ^^ar^^lM- Jl^S.^ Ir^l-S. S^^^^. 

POCI3 lE21/cirf^ JL^HS. l-B^^s^^^-ol ^ 850t: <^1^^ 31 

^oi]A^ ^7l n11€-<^1 S.§S-Xl7> l:^«fl^lfe ^>^17> 

^t^. ^cfl^, POCI3 lE19~lE20/cirf^ ^-f*^!^ l-S^^el 

^^^(depletion layer)ol #7HV<^ SSH^ ^£7> ^i^V^i^-. #e1 
ZiEll^lrol rf<y=tb a.7lS. ^^^5l<>1 ONO^ 



24-6 



1020020048981 #^ '^^}- 2002/9/12 

3.7} ^^^^o_S.^, cf^^ X loj] ^J}^^ ^o] ONO^^ -^^1 ^^Kvariation)7l- 
^t}7\] i^EfM- Lfln^^^ (endurance) ^ wflola. i€-(bake retention) ^^^^^j ^^5r}£]^ ^ 

^^^-a-Cthreshold voltage; Vth) ^<^li^, Mfl<^l3 ^■ 

250°CSl ^£<^1A1 wfl<^l^Jtl- ^ € S.^^lrii&)o| Yth ^^^^ 

<19> li 1] 







-TT^I 




«^(- 




78 A 


48 A 


64A 


30A 




41A 


48 A 


46 A 


7A 




55A 


53 A 


70A 


17A 



^71 [K l]S.^n ^ ^ <aS.M #Sl^s1^ ^z}- ^ POCI3 S^AS. ^ 

TflolE l-Bl^el^^s)- ONO^ ^l^S-^^i ^^^]3.7} ^S}^B.S., 
1- 711 oiH ^^0} 9X^ W ^>5|-^5l ^^^1 ^i-oi7> aTll y^n\^t}. 

#s]^sl^(in-situ doped polysilicon)-^S. Tflol^^ ^^^*T-^ HJ-^goi 

^]'L>sl^cl-. 

^>7l aj-'^'^l tflt!- <^11-^ cfltt'?!^ -^711 2001-8614^, cflt!:^^ ^7fl 
2001-4262 ^ ^7fl 2001-53171^«H1 7l|Al5l<>| ojcf. ^^1, .^7! cfl«i-^^ ^ 

7l] ^el 2001-8614 J: «ll si 51-^, ^7l 91X1^ l-el^e^^o.^ tH^ie^ ^ 
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6A ^S. ^£7> 711^^1:}. 

o> 'S- €^(phase transformation) ^4. ^^l-^i , TflolS 'a:S|-^;^Al oI-a]:^ 

l-El^s^^^^l >^ ^^ol ^o^u). rf|stil5L<^l ONO^^ ^^1 ^^>7> ^s^VtII 

^ S-A^^ A]:i7]- 71^131, ^^Sjol i^^A^ ^ ^o]3. ^■ 

S. la^ <?1MM ^ POCI3 ^^1^ ^<^'^ (D^^l 

o]tV aflola M-B}-^ ^oiji, £ ib^ ^-^1^ £HM #el^B^^^S. 

1- Tflolm^ ^^^*>^ ^211 (2)«^1 ^'^]3. ^^^^ 1^-^^^. ^71 ZLHflS 

ioooo«l ^^tv ^^1- M-^^T^. ^1- M-Ef^cl-. 

^ ^^^'a-(Vth)^ M-^vflja, tilM ^» M-El-^cj-. 

>> £ la ^ H lb» ^2:*>^. til^^^^ ^^€r ^^^^ ^e^^ ^t^l «1 

«11 l:^^^V<=i ^^1 nfl^ofl ^2fl wj-i^ (2)S] , TflolM sjflE^^^ :f ^^j^}^ 

ofl ^3]^ f^Efl Hj-^ (2)2^ ^^^-a-^ ^S. ^ «fl<^la. ^ ^<^1 a.7fl M-Bf 

^:^%.o] ^7^]S\o] ^£1- ^7Va1^ ^ ONO^^ ^Sl^^ ^2|-o11 14 
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tq-el-^i, ^ s^^H «^;^l*>Ji ifl^^^ ^ ^1 

^<>fl %^ ^^^^ ^^^*>^ ^^1; ^"^l -y-^l^ -^^^ 

•> a*}:, ^ ^'^^ ^Hl ^sj-^* ^'^^^V^ ^^1; 

^11 #51^ si ^oil ^^^^S- ONO^^^ ^^^*>^ ^^1; ONO^ ^Hl ^S. 
1- TllojE^o.^. oi-AjJf ^S-E. m ^sl^el^-f'-i: ^^^^>^ ^^1; ^^71 ^12 

^'^'ll ^e|AH^#^ ^>^^«>^ ^7] ^s^^ ^<^1 t^Bl* ^^1*V^ ^ 

^11 l-Sl^Sl^#^ sflE-l^^l-^ ^Tjll- ^Wl€r>fe ^^^^^ 
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<30> ^ ^x^ofl Sl*>i^, ^-Al^f SHE ^B^^S}-^ ^^tt ^ ^Al^rH 

<3i> atb. ^^^^ ^sl^^^ '^^^^] ^ 

^^"E-^^] ^^^^^ ^ ^^^1 •a^M-^l ONO^^ ^^1 ^:^>7> ^i^T^. 421- 

Ai. ONO^-^ >tl5|>§-a- *^>a-Ai7iJi ^^^^ ^ tifl^lH ^^^^ 7fl>«d^ ^ ^4. 

<33> S. 2a ifl^l :£ 2cfe ^ ^tb ^^IS-^I ^^1^ TflolS >i 

<34> S. 2a-l- ^2:*>^, ^S--^ Ji^V^B] (shal low trench isolation; STI)^ ^ 

^ ^;^>^e| ti>£^l 71^(100)^ ^E^w. '^^AS. -^-^tl:^. 

^^1^ ^£^1 71:^(100)^ S^lS. ^Zl-^<^ S^^l* ^^^^ ^. ^7l S.^ 

i^B-fS^ 7]^ ^3}- (chemical vapor deposition; CVD) «J-^<H1 ^«fl ^^r^^* 

CVD-^Sl-^-^ oil ^l^fl (etch back) 7]^^ "S^l" 

(chemical mechanical polishing; CMP) IJ-^^S. ^z1-*><^ ^7] m^^]^ ifl-^<^l^ 
^^^^ ^Ajtb^-. 

<35> ^tt, ^7l ^— ^'^^ -e^^^ ^5l-(Local oxidation of silicon; 

LOCOS) "E-^^S. n^i^ ^S. 9X^, TflolEsq. ^e1^ <^^* ^X\<>\] ^^^^}^ 7^ 
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^S-T- S-^^^l ^/^>^b1( self -aligned shallow trench isolation; SA-STI) ^ 

<36> ^7] 71^(100) ^<^1 "S-^^S. B]^ -ar^^C^. Tflol:^ 

'tV5|-^)(102)^ ^^^th^. ^^-71 B]^ ^2|-^(102)^ ^^IM- 

<37> ^7] ^^^(102)0] ^^^^ ^olj-l- ^oll 7fl<^m#-^S., ;^ll ^Hl^f- 

(104)^ <^ 1000~1500A^ ^ns. ^n^^. ^7] ;^ll ^S^^#(104)^ 

wl^^^sl^o.^ ^^^t!:4. <5H^i, ^'^^ ^^'^^ POCI3 

^AV^ ol^^<y, ^-^1^ H^<^1 ^^11 ^e1^f^(104)^ 

^>^-^=1z^- ^;go.5. cg^ ^Sl^^(104)^ ^l7l§>c>^ o]-^e> 

<38> ;^ll ^21^^(104) ^ 71:^(100) -S"^! ^<?^^O.^A^ , ^S^-^, ^sj- 

^ ^12 ^^>^-9-S. ^f-S)^ <5l^<=H^ ONO^dOe)* ^^^tt^. ^7l ONO^ 

(106)^ SE^ ^^-^S- ^^^^1=1-. 

<39> ^7] 0N0^(106) ^Hl ^Hl- 7flolMf^-2-S.Ai, l-S^^B^^ til^^^sl^sl- ^ 

^ ^12 ^&)^f^(108)* lOOOA ^HSl ^7?\]S. ^^^^t^. wV^^*>7im, ^7l ;H12 
^^(108)^ ^?3:(SiH4)3l- 5L>.^(PH3) 7>>i# A>-g-§>o^ ^-a]:^ til^^^^"^ 



24-11 



1020020048981 ""^^V^ 2002/9/12 

<40> 5. 2b# #S*>^, ^7] ^12 ^el^f^(108) '^'^l "^^^^ ^^A}o]^ajSix), 

^slAH:^(TiSix), ^^f- ^5l^V<='l^(TaSix)5q- ^s]a>o]^^(110)^ ^ 100 

~1500A^ ^^^IS- ^-^^tb^. 
<4i> olo^A-l, :laij-l- ^d\] ^4i(N2)^ 1:1:^^ 7>>;(112) ^■?17H1>| <g^Bll- 

-^^Itt^^. ^^^sl^ S(furnace) '^^^^ <i^-l (RTA)^ ^ 

^^B^^ ^-f ^ 600°C~950t:^ ^£<>fl^^ 30^ ^£ ^^Sl^ ^ 800 TC 

~1100*C^ ^S-^l^H ^^^>^ ^<^1 «>^^*>i^. 
<42> <i^el<^l <?1-Al^ ;5ll2 ^Blef^(108)<^l ^^^^S- ^ ^^€^. 

^ '^l^"^^ ^12 ^el^^(108)^l tfl^ ^^s] Tllol:^ A].^^^^ 

^}7] ^^^], ^el^^(108)2j- ON0^(106) v]^m]3.$^ ^^^o] 

<H ONO^^ -^^1 ^^>7> 
<43> ^-AjJ^ ^12 ^Sl^^(108)<^l tflt!: 1^-1 S^l- ^^-^ 1=1 

^flrCDCS; SiH2Cl2) 7}^^ ^^^}o]^mixm^ ^-f . ^i^^^ 

^^X[o]^%.o] ^<y: n ^}^$\ ^12 ^5l^f^(108)ol o]^ A^^s]^ 

^^17V ^ ^4. ttl-el-^i, ^l^it!- «o^^l^V7l ^^^^ ^el^i-oij^sq- 

olSi). :^o] ^e|AHc^(110)fi] ^ ^^B^i- -Ma1^>^, x£ 6<^1 

^sl>^><^l:^^(llO)^ ^s^l^lc.] ^^^i-5lc>i ^^51-^ o.^*^ al^i^J-i: ^^^^]^^ 

<44> :n.e11<?l ^7^1^ 
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<45> o) ^^t}7] ^S]AVolS-#(110)Sl ^Sj- :foll -i^^sll- ^Al^> 

<46> H 6<^Ui, DCS ^^^^ ^slA>olc wvn^^ 1500 A Si ^^S. ^ 

» ^Al*>^l ^e|A>oi= M^-B^-o^ M-Hl-i^Ji, DCS 

-^s^aVo]^ wvui^ 1500A^ ^^IS ^^tb ^ 850°C^ ^:£<^1a1 30^ ^'^Ji ^^^s1» ^ 
Am ^-T- ^^^^ ^e]A>oic HVB|o^ al^-I^J-^ ^Hl-^t%. 

<47> H 2c« ^2:*>^. A>;5l<i^z^- ^ElA>ol=.^(110), ;«112 

^al^f^(108), ONO^dOe) ^ ^11 ^5l^#(104)# ^1^ ^z^-tb^l-. n&l^. 

sfl^^S. ol^ol;^! ^s.^ 7flolE(io4a)5q-, 4^(108a) ^ 

^5lA>olc^ 3ll€(110a)-^S ^Sl- 7llolH(ii5)^ ^wl^V^ ^f^^ TllolE^ 

<48> ^7]>><], A].:5l^Zl- ^Sj^>7l<^l StA-1, ^>7l -^2^ A>ol:^^(108) ^ 

oil ^Eie ^^l-(SiN) ^^€r ^Am-olEe|-ol = (siON)S. oW^^ ^a> 

Al*>^l ^^)^ ^ 

0N0^-(106)^ ^ 7fl<:>lE(i04a) ^^l^^l *>^<^lA-l2l 7l:& ^<H^*> 

7l ^*>c^ TflolE AV^^g.^^ ^Al^Cf. H&l^, 71^^(100)^1 S^, >a-7l 
7flolE(i04a)^ ^ 'S-^l 7flolE(ii5)o^ ^igo] AV^Slol ^s1-^(£a] 

^V^l ^■^)<^] fl-^l- 7flolM(115)Sl 7^12 3i|l€(108a)«^lA-l 

^ ^^o] ^o^u].^! ^7] m^ofl wl^til^^Hl Sit!: 0N0^(106)S1 ^^>7> ^a-riL^cf. 
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<5o> rf^o^ s. 2^ l-e^^e)^* ^^*>^ POCI3 ^Sl: Tflolsi- 

^A^^^ ^Efl (1) ^ oi-Alfl- £M ^^^*>^ 'i^^el* ^^l^H 

^^1- 711 olH^ ^^^^>^ ^ ^^«=>fl ONO^^ ^^1 ^^>1- wlii^H 14^^ ^^1^ 

<5i> IS. 2] 





^-¥- V^l 








l,"-^ (1) 


78 A 


48 A 


64 A 


30 A 


^ ^'3 


68 A 


68A 


62 A 


6A 



<52> ^V7l [S. 2]S.^Bl ^ ^^ol, oiHM #Bl^€l^ ^ POCI3 ^^^S. ^ 

SI- TflolMl- ^^^*>fe #2fl 13-^ (l)"=>fl 2ls:>^, TflolE l-B^^e^^^uil- ONO^ 

/^l^<^l^i ^^^]3.7} ^^S]ol ONO^^ ^^1 ^^>7V 30A ^^S. 3.n 
o]d\] til-^H, 91-^^ £M #21^21^ ^ "i^sl"^! S^tfl ?iSl: TflolS^ 

*m ^ ^^'^'fl ^*>^. 'a-^^^^l ^si- Tfloim ^ 

POCI3 ^2fl 13-^ (1)^ ^-^1^ sss #sl^Bl^^ 



24-14 



1020020048981 *^ ''^^>- 2002/9/12 

<54> H 3^ ^2:*>^. ^^^^^^^ lE19--lE20/ciif^ A^^S^ 

POCI3 ^^1^>^ ^efl «oi-^ (1)^' ^^1- ^1^1^ ^^#^1 

^ 6i_Alfl- SHE f^efl IJ-^ (2) ^ ^ ^^'^•fl ^*>^. 

1- Tflol^ §el^El^^^ ^^#<^1 ^^Slo^ S-S-H^ ^7>Al^ ^ o^^-i: -y; 

<55> S. 4a ^ £ 4b^ ^Hfl (1) ^ ^ ^«fl Irfl^^^ °fl2-2l 

^^121 Bllol^ s-A^^ ul-Bl-^d! ZisflSl-S-Ai, HSU^/^Tl -i-^^ 10000«i 

•g-CVth)^ M-Bl-vfl^. wl:^ ^« M-Hl-^^. :3.EflSl:o1lA-l, s 

is\ ^Altt ^-f* M-E}iflJi, SSzi^/4i7l lOK^ AV 

ti>4tb M-^ifl'^, ^1- ^B^-^fltq-. 

<56> S. 4a ^ S- 4bl- #S*>^, #2fl (1)^ HS.ZL^ Vth -it^L^ ^ l.SVCdl)*^! 

ji, ^ ss-n^ Vth ^ lV(d3)s. M-B}!d:i=1-. , ^ ^-^l" 

711 ojE ^^d«cJ-^<Hl ^*>^, ^1^1^ ^51-^^ ^1 711 olM 1-51^ si ^^21 ^ 

^^o] ^om^l ^<5V iH^wla<^l sit!: ONO^^ ^^1 ^^>7> ^4i^^S.>«l, uflolB. JS.^ 
^^^«^1 7ll^^^ ^ 9X^. 

<57> £ 5a ^ £ 5b^ ^Hfl (1) ^ ^ ^^<H1 ^«ll :^1S^ 1:^^^^ ^li^l 

^J-^l^l vfl^^^ ^^^^ ^Bj-^ ZLEflSl-SA-l , S.S.=L^/^7] A>ol#^ 100000^ ^ 

^^•a-CVth)* M-El-iflJl. alH U|-Bl-Hfl4. -^71 ZL2llH#<:Hl^i. 
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^S.=L^/^7] m ^-fl- M-Hl-tflJl. lOOK^ 

<58> H 5a ^ £ 5bl- %S^>^, #2fl ^.J-'^ (1)^ SSH^ Vth -tlri^ ^ 2V(d2)S 

lOK^ HS.3.^/4i7l A>oll-oil tJl^fl 0.5V ^£ ^7}^^^. '^M ^*H, ^ ^'^^ ^ 
S.:iL^ Vth ^3L^ ^ lV(d4)S lOK^ ^S.ii^/4i7l A>o]^azj- 7^5] Hl^^>7ll M-Bl-^cf. 
42^-^^, ^ ^^1- ^1^1^ ^^^«j-'^'=>11 ^^V^, 4^^^ ^l^lS -tt^^^^l ^^1: 

Tfl^lS ^el^el^^-^ ^ ^^<^1 "g^^lM-^l ^<^> ONO^Sl -asl^^^l ^^^'H 

<59> ^i-#t3: ^ ^^"^l sl^r)-^, <?1-Ai:^ ^^^^^ ^ ^^e^ 

<6i> ^- ^V^^tb ^Al<^l«- ^i^H 'i^*>5l^l'?]: 71'^ 
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Hvs^l ^Hi E-i^ ^s)-^-* ^^^^m ^^1; 

^*V^ ^^11- ^Wl^m ^^l-^S 1:^^^^ '^l-S.Sl TflolM 

21 

[^^^^ 31 

;Hll^c)-<^l ^^^i, ^7l ^<a^-^ ONO^-^S ^^^^>^ ^* ^^^S. 1:^ 

^asi ^^1^ 7iioim 

41 

^ll^j-<=Hl 9X<^^^, ^y] 7lloiE^^ l-Bl^el^ til;^^^el^o.^ 

^^i^S 1:^^^^ ^l*:'!^ 
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[^^*^ 5] 

9X'^^^, t^-lBl^ S-(furnace) '^^^ <^7.]€\iRU) 

c^i- ^|.u)-ol s.;^lo.^ 1:^^^^ 1^12.51 ^^1^ TflolE 

6] 

^IS^J-^l S. ^^Sl^ 600°C~950°C<^l>«-i ^^*>^ ^^-^^ 

l:*!^^^ ^12-S] ^^^1^ ^1*^1^ 
71 

^15«J-<H1 ^71 ^^Bl^ 800 "C- 1100 TC<^^i ^^i-^S. 

1:^^^^ ^^]^ ^1*=>1^ 

81 

tiVi^l ^sj-^* ^^^*V^ 

A>^-^^ o.^ ^7] ^elA>o]£.^, ^12 ^B^ef^, ^ ^ 
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9] 

101 

9X^^^. ^7] ^<a^^ ONO^-^S ^-^^*>^ ^^1-9.^ Irfl 

oIlS-Bl ^^1^ 711 olM ^^^«o^^. 
11] 

^^i-^S Irfl^^^ ^1-S.el ^^1^1 711<^1H ^^^iJ-'g. 
12] 

^18%H1 ^<^^i, S(furnace) ^^"Isl <l^^Bl(RTA) 

0]:=^ t}xJ^9l l-?]^^^ ^2.el ^^1^1 TfloiE 

13] 

;^112«J-<^1 9X<=^^^, ^ '^^^^ 600°C~950°C<^l^i ^^^V^ ^} 
^ 1:$)^^^ ^S.^ 711 olE ^^^«o1-^. 

[^^^ 14] 

;^112*J-<^1 ^<H^i. ^^7l 800 r~ 1100 TC<^1A-1 ^^^1-^ 

^^^^^ ^is-el 711^1 E ^A^tij-*^. 
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